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Measuring the Intelligence of Deaf Children 
A New Group Test 


J. M. Du Tort, Pu. D. 
School for the Coloured Deaf, Worcester, South Africa 


HILE there exist today several systems of individual 

performance tests of intelligence suitable for the 

deaf, which, though perhaps not of proven value, seem to 

be promising and potentially useful, no satisfactory and 

comprehensive group test of the more abstract paper and 
pencil type has so far appeared for them. 

The one which has been used most generally, is probably 
Pintner’s Non-language Group Test. In actual use we 
found this test very unsatisfactory in many respects, more 
especially when an attempt was made to assess the general 
intellectual capacities of the deaf as compared with those 
of normal children. It was not surprising to find the Non- 
language Test yielding consistently lower results for the 
deaf than any of the other types of tests. (Compare 
_Mackane’s results (3) and Helen Lane’s summary (4).) 
The crying need for a new group test has for a long time 
been evident. 

In our own attempt several basic principles were decided 
on a priori in view of the nature of the problem and in the 
light of our own experience in a school for the deaf. Other 
. of these conditions arose in the course of preliminary tryouts | 
of many different types of tests that were being considered. 
The most important of esta conditions can be briefly 
stated as follows: 


(I) The tests should presuppose as little as possible 
~ and should not in any way be dependent on schooling, 
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acquired information such as is taught in school, 
degree of language acquisition or special environment. 

For reasons set out before, this requirement is much 
more essential and strict in the case of tests intended 
for use with the deaf than in the case of ordinary 
tests. 


No written word or letter or numeral should be 
included in the tests or instructions; or required in 
the responses. 


Representations of objects should be limited to 
the elemental and universal, such as parts of the 
human body and its actions; the recognition of the 
difference between plants and animals, flowers and 
leaves, can also be reasonably expected, as also some 
acquaintance with the most elementary and universal 
implements of mankind such as the axe, the hammer, 
chair and table. But very few such items were in- 
cluded in the whole gamut of some 160 items con- 


stituting our battery. 


It goes without saying that in order to be able to 
take the test a child must have the muscle-coérdinating 
ability necessary to enable him to hold a pencil and to 
manipulate it for the purpose of producing the simple 
markings required. A certain amount of previous 
experience with paper and pencil is therefore necessary. 

As in the case of all group tests, the child should 
also, to some extent at least, be accustomed to class- 
room discipline and should be at a stage where he is 
able to keep his attention on the task for some time. 
For this reason a fairly long group test can only in 
exceptional cases succeed with children of say, six 
years of age. ; 


(II) It must be possible to give the necessary instruc- 


tions, without any possibility of ambiguity or vague- 
ness, by means of pantomime or gesture only. More- 
over, it must be possible to confine such instructions 
in their essence to a minimum. Any test requiring 
complicated explanations is useless. This does not 
mean that much time may not be required for the 
instruction stage, as numerous repetitions and exam- 
ples are often necessary. But the essential nature 
of the instructions must not be involved and it must 
be possible to deduce what is required without any 
difficulty, mainly from examples. It is interesting 
to compare the blank expression persisting on many 
faces in the case of some types of tests with the dawn- 
ing of the quick light of understanding found in case 


_ of the successful type. 
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Many otherwise excellent tests have to be discarded 
‘because they cannot be made to comply with this 
condition. 


(III) No speed tests should be included and all re- © 


strictive time limits discarded. It is tremendously 
difficult to make a deaf child realize, all at the same 
time, that he should work as fast as possible, but yet 
with care and accuracy; that he should start immedi- 
ately at a given signal and stop at another; that he 
should not waste any time on erasures or overcareful 
drawing and attempts at superlative neatness; that 
if he cannot solve one item, he should immediately 
proceed to the next and return to the one skipped 
later on if there is time; that if the point of his pencil 

_ should break, he should hold up his hand for another. 
And yet, if all this is not perfectly well understood 
at the outset, a time limit becomes basically unfair, 
especially in what is essentially a speed test. 

ay) Abundant practice material has to be provided 
in order to get the subject acquainted with the exact 
nature of the task that is required of him. This 
practice material really forms part of the instructions 
for each test and has the further important function 
of enabling the examiner to ascertain to his complete 
satisfaction whether every subject has fully grasped 
the directions and to clear up remaining individual 
uncertainties. 

This constitutes one of the essential features of 
our new test. It also necessitates that a good deal 
of time and patience be spent on this stage when 
administering the test. 

A poor score should be the result not of failure to 
understand the general nature of the task set, but 
merely the result of inability to solve the problem 

in the case of individual items. Failure to realize 
the importance of this condition was one of the rocks 
on which previous attempts at the construction of 
group tests for the deaf foundered. 

_'(V) Every subtest has to contain a good many items 
in order to provide sufficient opportunity for the 
child, and so that accidental success or failure on a 
single item will not unduly influence the final result. 

As has often been pointed out before, fewness of 
items was one of the weaknesses of Pintner’s test. 


(VI) The test material should be of such a nature and | 


so arranged as to capture and retain the interest of 
deaf subjects. Where time limits are not imposed, 
it is not‘necessary to arrange components of tests 
in strict order of increasing difficulty. The order may 
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be somewhat varied in order to re-establish confidence 
and to retain interest. 


(VII) We considered it unwise to strive after speed: 


of administration. It was realized that in order to 


- form a reasonably reliable estimate of the general © 


intellectual ability of a deaf child we should have to be 
willing to spend ample time and effort and patience 
in the attempt. Ease and speed of administration; 
while not to be entirely disregarded, could not there- 
fore be accepted as among the primary conditions 
for our purpose. 


It is not possible to describe the process of construction 
of our test here in detail. We can only give a brief indica- 
tion of some of the final stages. 

After eliminating a number of tests which had been under 
consideration in the preliminary stages, we were left with 


ten types of tests showing some promise. ‘These were: 


i. 


Pintner’s Four Dots. 


2. Completion of Symbol Series. This was something 


of the nature of subtest 3 of the American Army 
Beta, and similar in principle to No. 3 of the Kings- 
bury Primary Test (7), some of the items of which 
were incorporated. 


. Classification. In a series of five or six representa- 


tions of objects of abstract figures which could be 
classified as belonging together with respect to some 
single attribute they have in common, one was 
included that did not fit into this category, and had to 
be detected. 

A Matrix Test based on Raven’ S progressive mat- 
rices. (8) 


. The Goodenough Draw-a-Man Test. (9) 
. Figure Recall. A series of geometrical figures of 


increasing complexity, each exhibited for a short 
period, had to be reproduced from immediate 
memory. 

A Maze Test. 


. Identical Pairs. In each row of five similar figures 


the only two identical ones had to be detected. This 


test was based on Thurstone’s Faces-test (10) from . 


which some of the items were derived. 

Symbol Sequences in Pairs. Some pairs were 
identical, others different. The identical pairs had 
to be indicated. 


10. Sequence of Three Symbols. In a lengthy series 


of small figures every occurrence of a certain group 


_of three in a definite order had to be encircled. 
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These tests, together with a very well standardized 
criterion test, were applied to five percent of all ten to 
twelve year old pupils in eight schools for normal children, 
selected by means of Fisher’s tables of random numbers. 
(11) 

Analysis of variance of the results proved that we were 
justified in considering the eight sub-groups, as far as these 
tests are concerned, as random samples from the same 
population and therefore adequately representative of the 
total population of ten to twelve year old a children of 
the area concerned. : 

Intercorrelations of all these tests were calculated and 
by means of factor analysis of the results, the saturation 
of each test with a first, presumably general, factor deter- 
mined. These saturation coefficients are presented in 
Table I. 


TABLE I 
GENERAL Factor SATURATION COEFFICIENTS 

Test No. CoeEFFICIENT Test No. CoEFFICIENT 
Criterion . 782 

1 6 741 

2 a -598 

3 .655 8 756 

4 . 830 9 

5 .472 10 


Upon removal of the first factor influence the residual 
correlations were found to be completely insignificant 
except. for the residual of 13, which barely reached signifi- 
cance at the 5 per cent level, and that of 75, which reached 
the one per cent-level. There appeared to be no indication 
of further or group factors influencing our tests appreciably. 
It was therefore not necessary to discard tests on account 
of high intercorrelations as these had proved to be a con- 
sequence of high saturations with one general factor. 

The correlations of the tests with the South African 
Group Test of Intelligence (12), a test very well stand- 
ardized on some 17,000 school children, and used by us as 
criterion, are given in Table Ii. 
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TABLE II 
Corrricients Or CORRELATION WITH CRITERION TEST 
Tzst No. CorErricientT oF CORRELATION 
1 
2 -662 
3 .525 
4 675 Values of coefficient required 
5 -432 for significance at the 5% 
6 -557 and 1% levels =.139 and 
7 417 .182 respectively. 
8 
9 
10 444 


The following six tests were then chosen for inclusion 
in the final battery: 
No. 4 Matrices 
No. 2 Completion of Symbol Series 
No. 8 Identical Pairs 
No. 6 Figure Recall 
No. 3 Classification 
No. 1 Pintner’s Four Dots. 


Correlations with the criterion and saturation. coefti- 
cients were clearly not the only considerations in making 
the final selection. So, e.g., No. 1 was found in use with 
deaf pupils to form an excellent test with which to establish 
rapport between examiner and subjects and to obtain the 
necessary attitude and atmosphere. In this test the 
children are not left to themselves to carry on on their own 
initiative. There is continuous interaction between ex- 
aminer and subjects. The presentation can be brief, the 
instructions are easily understood, the reaction required 
for every item is brief. By nature of the test pupils are 
brought to the alert and to a state of concentrated atten- 
tion. Most pupils enjoy the test as a kind of game. By 
the time it is completed, confidence has usually been es- 
tablished, interest awakened, the unfamiliarity of the 
situation and the examiner have decreased and the pupils 
are in a better condition to tackle the next test where they 
have to work on their own. For such reasons Test No. 1 
was included and placed first in order of presentation. 
It was included practically unaltered, as a tribute to 
Pintner who, notwithstanding our criticism of his Non- 
language Test, deserves our gratitude for his interest in the 
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psychological problems of deafness and the great amount of 
work he has done and instigated in this connection. 

Judging by the general reaction of deaf pupils all the 
other tests also seemed to have high interest value and 
were almost always quite evidently enjoyed. In final 
selection, in arranging the sequence of tests and the sequence 
of items, this need for retaining sustained interest as far 
as possible was always kept in mind. 

The tests retained were then subjected to further de- 
tailed item study, which need not be recounted here. 
On the basis of data so obtained it was possible to eliminate 
some items and effect some re-arrangement of others. 

Reliability: Two methods were used to determine the 
reliability of our finally constituted test. 

First, alternate items of every subtest were allocated 
to two forms of the test, designated A and B. Hence 
two partial scores were determined for each of 200 hearing 
subjects by totalling the score for each on forms A and B 
separately. The Spearman-Brown formula yielded a - 
coefficient of reliability given by 


TAB = -959. 


Secondly, the reliability was tested on deaf pupils. The 
full test was given to a group of 60 deaf children who 
were then re-tested some three months later. The coeffi- 
cient of reliability so obtained was found to be ~ 


= .969 + .003. 


Validity: Difierent criteria were used for measuring the 
validity of the test. 

The South African Group Test, mentioned before, was 
the first. This, being a typical verbal test, could of course 

only be applied in the case of hearing children. As our 
hearing subjects were drawn from different schools, the 
correlation between our test and the criterion was cal- 
culated by means of the method of analysis of covariance. 
The result could be corrected for attenuation in the usual 
way, reliability of- both tests concerned being known. 
It would, however, be preferable to coriect only for the 
degree of reliability of the criterion, so that we obtain the 
correlation coefficient between our test as it stands (not 
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infinitely lengthened) and an infinitely reliable or in- 
fallible criterion. In this way we obtained as measure of 
validity . 

Tey = 
By use of Fisher’s Z-function we found the reliability of 
this coefficient, at the one per cent level, to be given by 


r = 802, + .056 
or — .076. 


For a second test of validity use was made of teachers’ 
judgment of the intelligence of deaf pupils. Each class 
teacher was asked to classify his pupils in five categories, 
viz., very bright, bright, average, dull, very weak. ‘These 
pupils were also classified in five similar categories on the 
basis of the test results, and the coefficient of contingency 
for these two systems of classification determined by means 
of Pearson’s formula. This was done for every school for 
the deaf separately, as the standards of classification dif- 
fered so widely between schools that it was out of the 
question to pool results. The results are given in Table III. 


TABLE III 


CoerriciENts or Mran SQuarr CONTINGENCY BETWEEN TEsT 
ReEsvULtTs AND TEACHERS’ JUDGMENT, (Dear PupPits) 


: Number of 
Number of | Classes (and | Coefficicnt 
Pupils Therefore of of . 
Tested Judges) Contingency 
St. Vincent School, 
Johannesburg 87 10 
Skool vir Dowes, 
Worcester, o. P. 192 . 22 490 
School for the Coloured Deaf, ; 
Worcester, C, P. : 90 8 - 636 
Dominican School, 
Wittebome, Cape Town 174 18 old 
Kutlwanong School, 
Roodepoort, Transvaal 28 3 .690 


It should be noted that the maximum value that the 
coefficient of contingency can attain in a five-by-five 
table is .894. Terman found the correlation between 
1.Q.’s on the Stanford Binet-Simon and teachers’ rankings 


or, 

. 
‘ 
3 : 
‘ 
i 
e 


Measuring the Intelligence of a Deaf Child 245 


_on a five-point scale to be .48, which he considered highly 


satisfactory (13). Taking into account the special cir- 
cumstances existing in schools for the deaf, the contin- 
gencies found can be regarded as strong confirmation of 
the validity of our test. 

As a third test of validity the results of the group test 
were compared with results from an individual test specially 
constructed for the deaf, the very interesting Snyders- 
Oomen Test from Holland—unfortunately not as well 
known as it deserves (14). This comparison yielded a 
coefficient of correlation, in the case of a group of 60 deaf 
pupils, given by 

r = .746 + .050. 


(The correlation between the South African official Indi- 
vidual Scale and the South African Group Test is very 
similar, viz.: 

r = .73°8 + .0365 (15). ) 


We also wished to determine to what extent that which 
we were measuring was the product of education and 
training instead of the native capacity we were trying to 
probe. This problem is of especial significance in case 
of the deaf, with whom the degree of command of verbal 
language is largely bound up with the duration of school 
attendance. 

Those who have only just come have no notion of verbal 
language and therefore do not possess the language symbols 
which are often regarded as indispensable for the develop- 
ment of abstract thought. If mental development is 
retarded by lack of verbal language, we would expect a 
decrease in this retardation as the child gains command 
of language and practice in its use. This would mean a 
tendency to improvement in the I.Q.’s with increase in 


_ the duration of the educational process. Coefficients of 


correlation between I.Q.’s and the period the child has been 
attending school were determined with a view to throwing 


_ some light on this problem, and are presented in Table IV. 


. 
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TABLE IV 


CoRRELATION BETWEEN I.Q.’8 aND DuraTION oF SCHOOL ATENDANCET* 


Vacue orr Requirep 
Number | Cocfiicient For SIGgniFicancs 


School of of 
at the at the 
Cases | Correlation | 5 per cent | 1 per cent 
level level 
St. Vincent School, 
Johannesburg 80 —.026 .220 287 
Skool vir Dowes, 
‘Worcester 180 .0603 193 


*Only those who have been at school not less than one al but not more 
than twelve years have been included. 


The correlations are quite evidently completely insignifi- 
cant. We conclude that that which our test measures 
is not to any appreciable extent influenced by schooling 
or by language mastery. , 

The problem of the influence of language was also studied 
from a different angle. 


We classified pupils into two categories: those who 
acquired any language they possess entirely through 
artificial teaching and those who acquired their language 
by natural means. The first class included all those born 
completely deaf for all practical purposes, those who lost 
their hearing and so their language very early, usually 
before their sixth year, and those with some residual 
hearing which, however, they do not utilize for some reason 
or other, probably poor intelligence. ‘The second class 
included those hard of hearing pupils whose residual hearing 
enabled them to acquire at least some language, even if 
restricted, in a normal way. Amongst these might be 
found children with a greater loss of hearing than some 
included in the first category, but utilizing their little 
hearing to a greater extent, possibly, one would surmise, 
as a result of a more alert intelligence. (The presence of 
this type here would seem to favour a somewhat higher. 
average I.Q. for this category.) We also had, in this 
second class, all pupils in hard of hearing classes, receiving 
normal instruction through hearing aids, and also those who, - 
though completely deaf, became so after having acquired 
their language normally, and retained it notwithstanding | 
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possible deterioration in speech and the absence of further 
development. 

The difference between these two categories of the deaf 
is profound and is the result of all that language as a natural 
instrument of thought, communication and expression 
implies. 

Biserial r between I.Q.’s and these two categories of 
pupils was calculated for 100 pupils in the only school 
available containing a fair number of pupils in the second 
category. Of the group of 100 there were 38 possessing 
naturally acquired language, while the remaining 62 had 
acquired their language entirely by artificial means. We 
found 

To = .1601 


in favour of the group with artificial language. For 
significance at the 5 per cent and 1 per cent levels the 
values of r would have had to be at least .197 and .256 
respectively. If any actual relationship did exist, one 
would have expected it to be in favour of the group with 
natural language. The result obtained, while superficially 
seeming to point in the opposite direction, merely serves 
to indicate the absence of any relationship. 

Again we seem justified in concluding that our test 
appears to be entirely independent of language ability in 
so far as such ability is dependent on the sense of hearing. 

Norms: The method of derivation of norms cannot be 
described here. It should be stated, however, that on 
account of lack of sufficient subjects in the different age 
groups in South African schools for the deaf, norms could 
not be determined empirically. - The norms, as now avail- 
able, were derived in a somewhat unorthodox way, and are 
based on the norms of the criterion test, which itself is, 
at the time of writing, sub judice. Our norms are therefore 
considered as provisional and even tentative only. Never- 
theless, we found the distribution of I.Q.’s based on these 
norms in the case of 180 pupils of one school to conform 
very satisfactorily to a normal distribution, as appears 
from Table V. 
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TABLE V 
Distrinvution oF Scores or 180 Dear Purits in OnE 


1.Q. No. or Cases PERCENTAGE 

Below 70 3 1.67_ 
70-79 5.00 
80-59 20 11.11 
90-99 87 31.67 
100-109 57 31.67 
; 110-119 22 12.22 
120-129 10 5.55 
130 and over 2 1.11 
TOTAL: 180 100.00 


In this case the mean was 99.96, the standard deviation 
12.98, and the value of x? = 6.954. The value of P cor- 
responding to this %? and 8 frequency groups is found in 
Pearson’s tables to be .436, which, being more than .2, 
indicates a good fit.. (Pupils in special classes for the 
mentally retarded were excluded.) 


When considering the mean I.Q. of 99.96 in this case, 


and of 98.53, for a group of 289, from different schools, it 
should be borne in mind that our norms, such as they are, 
have been derived from the results of hearing subjects. 


Summary—Hitherto existing group tests of intelligence 
for the deaf were considered inadequate and unfair. The 


poor showing of deaf children on such tests, from which | 


conclusions of mental retardation due to deafness were 
sometimes drawn, could possibly also be ascribed to short- 


comings of the tests, a result, we presumed, of lack of | 


intimate acquaintance and experience with the deaf and 
their peculiar difficulties on the part of the authors and 
examiners concerned. Some of the important principles 


to be taken into account when constructing tests for the 


deaf, were stated, and a brief outline given of the methods 
followed in our own attempt. The coefficient of reliability 
of this new test was found to be high (.959 by the split 
half method, with hearing subjects; -.969, by repetition, 
with deaf subjects). The validity was tested by three 
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different criteria: standard group test (in the case of hearing 
subjects), teachers’ ratings, and an individual test specially 
constructed for the deaf. As a result, our test was deemed 
highly valid. Some calculations, performed to prove the 
complete exclusion of any influence of language on our 
test, were described; the findings in this connection could 
also be considered to throw some light on the general — 
problem of the influence of language on intelligence. Our 
norms were specifically stated to be provisional and the 
need of better, empirical norms, pointed out. Neverthe- 
less our present norms were found to yield a distribution 
to which the normal curve provides a very good fit. The 
mean I.Q. found for 289 deaf children, different schools 
combined, was 98.53 and for 180 deaf children in one 
school 99.96. 
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APPENDIX 
SAMPLE ITEMS FROM EAcH SuBTEST 


Subtest A: Pintner’s Four Dots (Referred to in text as No. 1) 


The examiner 
traces, with a black. 
board pointer, an 
imaginary line con- 
necting the four dots 
in a certain order, 
The person taking 


nect the four dots of 
the same item on his 
booklet in the same 
order, by means of a 
pencil line, 


Subtest B: Series Completion (No. 2) 


xlolo|xlolo] “A pi pl? 


In each sequence of symbols some principle of progression, alternation, or other systematic relationship, 
has to be discovered and the blank cells filled up in such a way as to conform to this principle. 


Subtest C: Matrices (No. 4) 


Out of the six rectangles underneath each matrix, the testec has to select the one (or two, as the case may 
be) that would fit into the blank space (or spaces) in the matrix, conforming to and completing the pattern. 


the test has to con-. 


a. & & 


Geometric 
produced fro 


4 

Except for 
together wit 
to be discov: 


e 
= Tn ea 
: 


Subtest D: Identical Pairs (No. 8) 


Tn each row of five similar figures the only two identical ones have to be detected and marked. 


Geometrical designs of increasing complexity, each exhibited for a prescribed short period, have to ‘be re- 
produced from immediate memory. 


Sublest i: Figure Recall (No. 6) 


Sublest F: Classification (No. 3) 


O 


—v |, | 


Except for one misfit, all the figures or representations of objects in each row can be classified as belonging 
together with respect to some single attribute they have in common. This unifying principle in each row has 
to be discovered and the one figure or object not conforming to it, detected and marked. 
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A Qualitative Analysis of Explanations 
of Physical Causality 


I. Comparison OF HEARING AND DEFECTIVE 
HEARING SUBJECTS 


Mivprep C. Temriin, Px. D. 
Institute of Child Welfare, Universily of Minnesola 


HERE is a relationship between the adequacy of the . 


causal explanations of physical phenomena which 
individuals offer and their intellectual ability, experience, 
and specific training. It has been found that inferior 
explanations evaluated on a quantitative scale of scientific 
- accuracy are offered by defective hearing children more 
frequently than by hearing children of the same age, grade, 
and intelligence. The difference between the adequacy 
‘of the explanations made by the hearing and the defective 
hearing subjects increases as the defective hearing become 
older or as their hearing loss becomes more severe (5). 


Causal explanations also can be classified qualitatively | 


according to the causative source appealed to in the ex- 
planation. For example, the explanation of why an air- 
plane stays up in the air may be made by an appeal to 


the supernatural, “Because God made it stay there”; . 


by an appeal to some incidental aspect of the total situation, 
“Because the pilot is a marine’; by an appeal to a single 
mechanical aspect of the situation, “Because it has a 
propeller’’; by a logical statement of the scientific principles 
invclved; ete. There is some relationship between a 
quantitative score assigned to an explanation according 
to its scientific accuracy and a qualitative classification 
assigned on the basis of the source appealed to in the 
explanation of causality. However, explanations may 
appeal to a variety of sources as causative factors and 
receive the same or similar quantitative scores. This is 
particularly true of the more inadequate explanations 
which receive a low quantitative score and may invoke any 
one of a variety of causative sources. 

In the present study qualitative evaluations of the 
explanation of physical causality are based on two classifi- 
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cations: (1) Piaget’s classification into types of causality 
found in child thought, and (2) Deutsche’s classification 
into the type of agents, either materialistic or nonmaterial- 
istic, involved in the explanation. Piaget, a Swiss psy- 
chologist who has done extensive pioneer work in the area 
of child thought, has set forth several stages of causal 
thought progressing from prelogical to logical reasoning (3). 
Deutsche studied the development of causal thinking in 
American children from kindergarten age through sixteen 
years (2). Analyzing the explanations of a variety of 
physical phenomena made by 732 subjects, she reported 
a relation between the explanation of a specific phenomenon 
and both the quantitative score and the qualitative classifi- 
cation it received. Although there was an increase in 
accuracy and a shift in characteristic type of explanation 
with age, she found gradual transitions rather than definite 
stages over the age range covered. Since the present 
investigation follows the method used in the Deutsche 
study, comparisons between the findings are made when- 
ever possible. 
The Questions 


The questions used in the present study deal with the 
causes of a variety of physical phenomena. They were _ 


devised by Deutsche but are based primarily upon the 
earlier work of Piaget: Answers to the following 21 
questions were written by both hearing and defective hear- 
ing subjects as part of a larger study of reasoning. Nine 
of the questions were demonstrated by the experimenter 
when presented to the subjects; twelve of the questions 
were not demonstrated. 


Demonstrated questions 

1. Why does the candle go out? 

2. Why doesn’t the penny fall out? 

3. Why does the water come up higher when I put 
the pebble in? 

. What makes the water change color when I put in 

some colorless stuff? 

5. What makes the water go up in the tube when I let 
go of the bulb? : 

6. Why do I have to put a big block at one end to make 
the teeter-totter balance? 

7. Why does the colored liquid “pom from the color- 
less liquid? 
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8. Why don’t the paper and the water fall out of the’ 


jar? 
9. Why does the water run uphill in the little tube? 


Undemonstrated questions 

10. What makes the wind blow? 

11. What makes the snow? 

12. Why do balloons go up in the air? 

13. Two men, both named Carl Jenkins, were killed 
at four o’clock the same day, one in San Francisco, 
one in Kansas City, and both were killed in an 
automobile accident. How do you explain this? 

14. What makes the rainbow after the rain? 

15. What makes airplanes able to stay up in the air? 

16. What makes frost on the windows in wintertime? 

17. Why do boats float on top of the water instead of 
sinking? 

18. A man Built a barn, and it was hit by lightning. 
He built it again three times and each time light- 
ning struck it and it burned. How do you explain 
why it was struck by lightning four times? 

19. What makes shadows? 

20. What causes thunder? 

21. How is it you can see yourself when you look into 
mirror? 


Qualitative Classification of Explanations 


All of the explanations written were classified qualita- 
tively according to Piaget’s, and Deutsche’s classifications. 
Piaget classification. Piaget classified causal thought 
into 17 categories based upon his observation of trends 
from prelogical to logical thinking in the child. Deutsche 


has summarized these categories and added an eighteenth, . 


“Trickery” (2: 51, 52). 


Motivational causality—A psychological motive is the 


cause of things. God or men send us dreams because - 


we have done things which we ought not to have done. 

Things are conscious, or specially made by man. 
Finalism—Simple finality without origins or conse- 

quences of finalism being noticed. River flows so as 


to go into the lake. Not necessary for river to be con- — 


scious or have a motive. 


Phenomenistic causality—Two facts given together 


in perception, and such that no relation subsists between 
them except that of contiguity in time and space. Pebble 
sinks to bottom of water because it is white. No concept 
of relations. 
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Participation—Two things with some resemblance or 
affinity can act upon each other at a distance. One a 


’ source of emanations, the other an emanation from the 


first. Shadows in room emanate from shadows out-of- 
doors. 


Magical causality—Gestures, thoughts, etc., charged 
with efficacy. Certain word acts on certain thing. 
White pebble makes water lilies grow. 


Moral causality—Moral necessity. Boats have to 
float, otherwise they would be of no use. 


Artificialistic causality—Event explained by inten- 
tion or motive at back of it, but child doesn’t ask him- 
self how this intention worked itself out of action. Event 
or object to be explained is conceived as the object of 
human creative activity. 


Animistic causality—An internal biological tendency 
that is both alive and conscious. Clouds move because 
they are alive. 

Dynamic causality—Animism gone, but still sees in 
objects forces that are capable of explaining their activity 
and movements. 

Reaction of surrounding medium—No animism. Con- 
tinuity and contact. Clouds driven along by the air 
which they produce in their flight. 

Mechanical causality—Explanation by contact. and 
transference of movement. No internal force at all. 
Wind pushes the clouds. Pedals make bicycle go. 

Causality by generation—Things are born out of each 
other. Clouds come out of smoke, air, fire. Sun comes 
out of fiery cloud. 

Substantial identification—Bodies are born from each 
other, but are not endowed with power of growth. Sun 


‘is a collection of clouds rolled up into a ball. 


Schemas of condensation and rarefaction—Used to 
explain qualitative differences in substances. Hardness 
of stone comes from the fact that earth is close; water 
light because it is thin, liquid; wood heavy because big, 


_ thick, full, ete. 


Atomistic composition—Substances made up of parti- 
cles tightly or loosely packed together. Stone is made 
of little stones, which are made of grains of earth. 

Spatial explanation—Explains rise of water level when 
eww is put into water by volume of immersed body. 

xplains shadows by perspective. 

Explanation by logical deduction—Explanation by the 
principle of sufficient reason. Water flows: into the 


‘second of the connected tubes because water can go 
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equally well in both directions. Uses concepts of . 


density, specific weight, ete. 
Trickery—Implication that there is some trick in the 
experiment. 


Deutsche Classification. Deutsche classified the causal 
explanations according to whether the causal factor in- 
volved was materialistic or nonmaterialistic. She grouped 
the 17 categories of Piaget plus “Trickery’’ into the fol- 
lowing materialistic—nonmaterialistic sequence: 


1. Materialistic sequence 
3. Phenomenistic causality 
10. Reaction of surrounding medium 
11. Mechanical causality 
14. Schemas of condensation and rarefaction 
15. Atomistic composition 
16. Spatial explanation 
17. Logical deduction 
18. Trickery 


2. Nonmaterialistio sequence 
a. External 
1. Motivational 
2. Finalism 
5. Magical causality 
6. Moral causality 
7. Artificialistic causality 
b. Internal 
4. Participation 
5. Animistic causality 
9. Dynamic causality 
12. Causality by generation 
13. Substantial identification 


Of the two categories of the nonmatcrialistic sequence, 
the external contains those explanations in which a non- 
materialistic force outside the situation to be explained 
is appealed to in the explanation; the internal category 
those in which an appeal is made to a nonmaterialistic 
force within the phenomenon to be explained. Deutsche 
subdivided the materialistic sequence since 83 per cent of 
the explanations of her sample fell into this category. Her 
definitions of the five subdivisions of the materialistic 
sequence are: 

1. Fairly complete meclfanical explanation with induc- 


tion of the principles involved. Correct cause-and- 
effect relation, with generalization of principles. 
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2.- Fairly complete) mechanical explanation without 
recognition of principles involved. | Cause-and- 
effect. relation presented without explanation of 
principles explaining this relationship. 

3. Mention of principles involved in the phenomena, 
Without tying these up to the aetual mechanical 
explanation. 

4. Incomplete mechanical explanation. No recognition 
of principles involved, nor indication of the causal 
relationship. Appeal to mechanical eauses with 


no indication of what the cause-and-effect relation- 


ship is. 

5. Phenomenalism. Two facts given together in per- 
ception, but no exuse-and-effeet relation given, nor 
any principle to explain the relationship. 


The Sample 


The total sample consisted of 850 subjects: 565 hearing 
and 285 defective hearing ranging between 10 and 20 
years of age. Tearing subjects were in grades five through 
twelve in the Minneapolis Public Schools and at. Moose- 


~ heart, Illinois. Defective hearing subjects were in the 


same grade range in special day classes for the deaf in 
Minneapolis, St. Paul and Milwaukee, and from the state 


schools for the deaf in Minnesota and Wisconsin. All 


subjects were given the Pintner Non-Language Mental 
Test at the time they wrote their causal explanations. 


In addition, all had been given a test of hearing acuity . 


with a Maico +A audiometer within the year previous 
to the study. <A percentage of hearing loss was computed 
for cach subject according to the method advocated by 
the American Medical Association (1). For the several 
analyses, samples were selected from the total group of 
subjects. 


Analysis 


The written explanations were compared: (1) by age 
for the experimental sample of hearing and defective hearing 
subjects and (2) among three experimental groups of 


- hearing, hard of hearing, and deaf subjects matched on 


age, sex, intelligence and grade placement. 

Hearing and defective hearing samples. Although 565 
hearing subjects were tested, only the 293 subjects from 
Mooscheart are included in .the experimental hearing 
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sample since their mean age is more comparable to that 
of the defective hearing sample. The mean CA of the 
285 defective hearing subjects is 15.6 years; the mean 
CA of the Mooseheart sample is 14.4 years; the mean CA 
of the total hearing sample is 13.2, reflecting the large 
proportion of the ten, eleven, and twelve year olds in the 
Minneapolis sample. In Table 1 the description of the 
hearing and the defective hearing subjects is presented 
by age. None of the hearing subjects had a hearing loss 
greater than ten per cent. The mean hearing loss for the 
defective hearing is 70.5 per cent, with a range from about 


15 to 100 per cent hearing loss. No means have been_ 
computed for any age levels in which there were fewer _ 


than ten cases. 


TABLE 1 
Newpza, Grapg Ixpex at Acs 
Hearing Subjects 
(N = 293) 
Number 3 9 3 3 42 43 #40 4 
Mean grade i 
placement 5.6 5.9 6.7 7.6 89 9.5 107 11.58 120 —- — 
Mean Pintner 
Defective Hearing 
Subjects (N = 285) 
Mean grade 
placement —- — 68 63 69 7.0 9.1 9.5 9.8 11.4 11.6 
Mean Pintoer . 
Tndex - SF 6 59 6 6 68 4 


There is no real difference in the mental ability of the 
hearing and defective hearing subjects. According to the 
standardization data, Pintner Indexes between 40 and 59 
are evaluated as “normal” and include about 50 per cent 
of the subjects; indexes between 60 and 79 are evaluated 
as “bright”? and include 22.8 per cent of the subjects (4). 
Only the mean index of the 20 year old defective hearing 
subjects falls as low as the upper range of the “normal” 
interval. Although both hearing and defective hearing 
show an increase in grade placement with increasing age, 
the increment is considerably greater for the hearing than 
for the defective hearing. The retardation in grade 
placement of the glefective hearing is less than one grade 
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at 12 years, and increases to about two grades at 18 years. 
This trend is in agreement with most studies, although 
the aetual retardation is somewhat less than the four or 
five years’ frequently reported for educational achievement. 

Matched Groups. In order to match hearing, hard of 
hearing and deaf subjects, each case was classified under 
one of these categories according to his degree of hearing. 
All children in regular classes with either a satisfactory 
sweep-check audiometric test or a calculated percentage of 
hearing loss of less than ten per cent -were classified as “‘hear- 
ing”; those in special classes for the defective hearing with a 
hearing loss between 10 and 60 per cent were classified 
as “hard of hearing”; those in special classes with a hearing 
loss greater than 60 per cent were classified as “deaf.” 

From the total sample, 78 deaf, 78 hearing and 78 hard 
of hearing subjects were matched on sex, age within six 


months, grade placement within one grade, and Pintner 


Non-Language Mental Test scores within 15 points. 


Mean scores on these matching variables (except sex) 


and the significance of the differences between them are 
presented in Table 2. No difference except that between 
the grade placement of the deaf and the hearing which 
reaches the five per cent level of confidence is statistically 
significant. A CR of 2.63 is necessary to reach the one 
per cent level of confidence and one of 1.99 to reach the 
five per cent level. 


TABLE 2 


or THe DIFFERENCES BETWEKN THE MaTcHING 
VaniaBLEs ror THE Matcurp Groups 
——Mean Frequency. 


Hard of : Level of 

Hearing Hearing Deaf Sigma Signifi- 

(N = 78) (N=78) (N=78) Dif. Diff. CR cance 
CA 14.3 14.6 2 0.32 94 
14.3 14.6 0.32.94 
14.6 14.6 0 0.33 .00 

Plecemeut 8.0 7.3 aa 0.32 2.19 

7.3 4 0.32 1.25 
Pintuer 451.0 . .09 
Score 449.7 449.4 3 11.37 


451.0 449.4 1.6 12.02 
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Results of Analysis of Comparison of Hearing 
and Defective Hearing Samples 


Piaget Classification. The percentage of explanations 
falling into each of the 17 Piaget categories plus the “Trick- 


ery” category of Deutsche are shown in Table 3 for the | 


hearing and defective hearing experimental samples and 
for the complete sample from the Deutsche study. For 
all three samples phenomenistic, dynamic, and _ logical 


TABLE 3 
or Axswers into CatTucort 
or Tus Piacer Craseiricarions 
Type of Causality Hearing Defective Deutsche 

(N = 293) (N= 285) 732) 

(CA 14.4) (CA 15.6) (CA 11.9) 
1. Motivational 0.4 0.2 0.3 
2. Finalistie 0.3 0.1 0.3 
3. Phenomenistie ° 16.7 31.4 20.8 
4. Participative 0.0 0.0 0.0 
3. Magical 11 2.4 1,1 
6. Moral . 0.6 0.6 0.9 
7. Artificialistic 0.0 0.0 0.0 

§. Animistic ; 0.3 0.3 0.3 
9. Dynamic 3.4 3.3 6.3 

10. Surrounding Medium 0.0 0.0 0.0 ° 
11. Mechanical 37.3 31.9 38.9 
12. Generative . 0.8 1.0 0.4 
13. Substantial identification 0.2 0.0 0.1 
14. Condensation, rarefaction 0.0 0.0 0.0 
15. Atomistic 0.0 0.0 0.0 
16. Spatial 0.0 0.0 0.1 
17. Logical 31.2 14.8 23.4 
18. Trickery 0.2 0.2 0.2 
Toclassifiable 7.5 13.0 6.7 


deduction are most frequent. The defective hearing use 
considerably more phenomenistic explanations (a less 
mature type of reasoning) and less logical deduction (a 
more mature type) than the hearing children. More 
explanations of the defective hearing cannot be classified. 
This category includes omissions, statements such as “I 
don’t know,” and a few unintelligible answers. - The 
difference between the hearing and defective hearing holds 
when actual omissions ure separated out from the un- 
classifiable explanations. The defective hearing also resort 
to magical explanations somewhat more frequently. 

Since the mean CA of the Deutsche sample is 11.9 years, 
two and a half years younger than that of the hearing and 


5 
fa 
‘4 
4 
4 
4 
{ 
4 
j 
; 
4 
4 
4 
| 


. 
. e 

5 


Analysis of Explanations of Physical Causality 261 


defective hearing samples in the present study, direct 


‘comparisons among the samples are not justified. When 


the discrepancy in mean ages between the Deutsche and 
the Mooseheart sample is considered, the differences in the 
types of explanations offered are about as expected, and 
indicate substantial similarity between the hearing sub- 
jects in the two studies. 


As many as three per cent of the explanations given at 
any age are found in only four categories of explanations: 
phenomenistic, mechanical, dynamic and logical deduction. 
Dynamic explanations hover around three per cent of the 
explanations of both the hearing and the defective hearing 


. throughout the entire age range. The age trends in the 


other three categories and in the unclassifiable ncnnes 
are presented in Figure I. 


For both hearing and defective hearing groups phenom- © 


enistic explanations decrease with age and explanations 


by logical deduction increase with age. Age for age the - 


hearing children use more logical deduction than the 
defective hearing children. At ten years of age 12.8 per 
cent of the explanations of the hearing ure of this type, 
but not until the defective hearing are 14 or 15 years 
of age do their explanations reach this percentage. At 
18 years of age, 44.4 per cent of the explanations of the 
hearing and only 20.4 per cent of those of the defective 
hearing -use logical deduction. The significance of the 
differences among the samples in the use of the various 
types of reasoning has heen computed only for the matched 
groups since the controls are more rigid. 

Defective hearing children use more phenomenistic 
explanations than hearing children of the same ages. At 
eighteen years, 29.4 per cent of the explanations of the 
defective hearing and only 8.6 per cent of the hearing are 
in this category. Only at ten years do the hearing children 
have so large a percentage of phenomenistic explanations. 
Phenomenistic explanations make up nearly 75 per cent 
of the explanations of the defective hearing at eleven years 
of age and 50 per cent at 14 years. This latter percentage 


is higher than that used by the ten year old hearing subjects 


in the present study or by the eight year olds in the Deutsche 
study. The percentage of phenomenistic explanations 
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Ficure I. Percentage of explanations of hearing and defective hearing sam- 
ples by age, classified as phenomenistic, mechanical or logical deduction or 
omitted. 
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offered by the 19 and 20 year old defective hearing subjects . 
.is about equal to the percentage offered by 12 year old 
hearing subjects. 

There is a tendency for the use of mechanical explana- 
tions to increase with age for the defective hearing, but 
a slight initial increase is followed by a slight decrease, 
and then a leveling off for the hearing. After about 16 
years there is great similarity in the proportionate use of 
mechanical explanations by both groups. 

The proportion of explanations which fall into the various 
Piaget categories is essentially similar for the present 
hearing sample and for Deutsche’s sample. 


Deutsche classification. When the explanations are classi- 
fied according to the Deutsche categories, both those of the 
hearing and of the defective hearing are predominantly 
materialistic. The number of nonmaterialistic explanations 
decreases with increasing age, but at no age are less than 73 
per cent of the explanations materialistic. Slightly more 
nonmaterialistic explanations are offered by the defective 
hearing. 

In Figure II the percentage of materialistic explanations 
are graphed according to the subdivisions of the material- 
istic sequence used. The hearing subjects use higher 
levels of generalization than the defective hearing at 
earlier ages. At twelve years of age, the two highest 
levels of generalization include about 25 per cent (4.2 


TABLE 4 
PercentaGe or Marentatistic anD NONMATERIALISTIC EXPLANATIONS 
or Hrartno Drrective Heantno Srasects BY AGE 
CA 


Hearing 

Materialistie 76.6 79.5 83.2 80.2 83.6 86.7 86.0 88.0 87.7 
Nonmaterialistie 

External 7.7 #46 3.38 3.2 19 1.4 3.3 1.4 0.8 

Internal 7.7 4.4 4.2 3.9 6.8 4.0 4.7 46 4.0 

Total - 15.4 9.0 7.5 7.1 7.7 54 80 60 4.8 
Uncelassifiable 8.1 11.6 9.3 6.7 8.7 7.9 60 60 7.5 
Defective Hearing ; 

Materialistic , 79.6 73.4 73.7 78.6 80.6 77.5 78.7 85.3 75.5 
Nonmaterialistic : 

“External 3.2 3.6 34 18 15 22 15 

Internal 6.2 3.7 4.2 53 3.8 59 50 28 6.2 

Total ; 11.6 10.2 7.4 89 7.2 7.7 65 5.0 7.8 
Unelassifiable — 8.9 16.4 18.9 12.5 12.2 14.8 14.8 9.7 16.7 


: 
fi 
| 
Ws, 
: 
4 
t 
4 
| 
| * 


264. Analysis of Explanations of Physical Causality 
60 


| | 
Hearing 


60 
Defective Hearing 


20 
0 


Age in years 


Ficure II. Per cent of each subdivision of the materialistic sequence used 
by hearing and defective hearing samples by age. 


and 21.1) of the explanations of the hearing and only 
about eleven per cent (2.1 and 8.8) of the explanations of 
the defective hearing. At this age slightly over 50 per 
_ cent (24.7 and 27.0) of the explanations of the hearing as 
compared with almost 85 per cent (35.6 and 50.0) of the 
defective hearing are in the lowest levels of generalization. 
At eighteen years 19.9 per cent of the explanations of the 


hearing are at the highest level of generalization. At. | 


this same age 8.8 per cent of the explanations of the de- 
fective hearing are in this category, and the percentage 
rises only to 11.7 per cent by twenty years of age. 
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At eighteen years of age, 10.2 per cent of the explanations 
of the hearing subjects and 37.6 per cent of those of the 
defective hearing are at the lowest level of generalization. 
This percentage decreases to 30.3 for the twenty year old 
defective hearing. This percentage is exceeded by hearing 


‘children only at ten and eleven years of age. Subjects of 


Deutsche’s study were even more advanced in level of 


generalization used: the highest level of generalization was 


made in 9.8 per cent and the lowest level in 18.3 per cent of 
the explanations offered by Deutsche’s twelve year olds. 


Results of Analysis of Explanations of Matched Groups 

Piaget Classification. ‘The significance of the differences 
among the three matched groups in the percentage of use 
of phenomenistic, dynamic, mechanical and logical deduc- 
tion explanations are presented in Table 5. Hearing 
subjects use logical deduction in their explanations more 
frequently and they use phenomenistic causal explanations 
less frequently than the defective hearing. Differences 


TABLE 5 


Sicnivicance or DirreneNces THE Use or Fotr Piacet Catecortxs 
AMONG THE MatcHep Groups 


Per cent of exptanations ; Critical, Ratios 
Hard of 
Piaget Hearing (1) Hearing (2) Deaf (3) 1 vs 2 lvs3 2vs3 
Category (N=78) (N=78) (N= 78) 

3. Phenomenistic “20 263 35.8 0.83 2.31 1.58 
9. Dynamic 3.3 3.7 3.2 0.14 0.04 0.17 
11, Mechanical 37.3 37.9 28.9 0.08 1.12 1.20 
‘17. Logical Deduction 28.0 21.3 10.6 0.97 2.93 1.93 


between the hearing and the deaf are significant at the 
one per cent level of confidence in the use of logical deduc- 
tion and at the two per cent level in the use of phenomenistic 
causality. Differences in the frequency of use of dynamic 
and mechanical explanations are not significant. 
The hard of hearing are more similar to the hearing than 


to the deaf in the kinds of explanations they offer. In _ 


no instance does the difference in the frequency of the use 
of the various types of explanations by the hard of hearing 
and the hearing approach statistical significance. Between 
the deaf and the hard of hearing, however, although none 
of the differences in use is significant at the five per.cent 
level, that of the use of logical deduction approaches the 


: 
| 
i 


266 Analysis of Explanations of Physical Causality 


five per cent level and that of phenomenistic explanations, 
nears the ten per cent level of confidence. 

Deutsche Classification. Materialistic explanations are 
characteristic of all three matched groups (Table 6). Al- 
though the deaf use materialistic explanations least fre- 
- quently, 75.8 per cent of their explanations are in this 
category and there are no significant differences among 
the groups in their use of materialistic and nonmaterial- 


TABLE 6 


Sicmricaxce or 1x THB Use oy MATERIALISTIC AND 
Exptanations Matcuep Grours 
Per Cunt or Expiaxatioxs Carmicat Rativs 
Hard of 
Catscort Hearing (1) Hearing (2) Deaf (3) lvs2 lvs3 
(N= 78) (N= 78) (N = 73) 


Materialistic $4.5 8.6 75.8 0.15 1.37 - 1,22 
Nonmaterialistic 
External 2.3 2.6 3.9 0.12 0.56 0.47 
Internal 4.3 5.2 5.4 0.26 0.32 0.66 
Total 6.6 7.8 9.3 0.29 0.62 0.34 
Unclassifiable 5.9 3.6 14.9 0.07 1.16 1.23 


istic explanations. However, the matched groups differ 
in the frequency of their attempts to explain natural 
phenomena. 

The category “Uncelassifiable” in Table 6 includes both 


irrelevant or unintelligible and omitted responses. Exe | 


planations are omitted in 7.6 per cent of the possible 
responses of the hearing, in 6.8 per cent of those of the 
hard of hearing, and in 9.3 per cent of those of the deaf. 
For the hearing, 1.3 per cent of their explanations are 
irrelevant or unintelligible; for the hard of hearing 1.8 
per cent, and for the deaf 5.6 per cent. Although the deaf 
write unclassifiable explanations more frequently than the 
hearing or the hard of hearing, the differences are not 
_ statistically significant. It should be emphasized that in 


85 per cent of the opportunities to explain, the profoundly . 


deaf subjects have written some classifiable explanations. 

The significance of the differences in the use of the 
various levels of generalization by the hearing and the 
defective hearing is presented in Table 7. The deaf 
subjects’ use of the least generalized materialistic explana- 
tions is significantly more frequent than the hearing at 
the one tenth of one per cent level of confidence; the middle 


level of. generalization at the two per cent level. Although | 
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TABLE 7 


or Dirrerences is THE Expcaxations ix Svapivistons 
or TAR awoxo Matcuen Groves 


Per Crest or Expranations Critica Ratios 
Hard of 
Sub- Hearing (1) Hearing (2) Deaf (3) 
division 78) (N = 78) (N = 78) lvs2 lvs3 2vs3 
; 1 10.0 8.7 3.6 0.28 1.60 1.33 
2 22.3 7 13.1 0.72 1.52 0.80 
3 19.5 14.3 6.1 0.87 2.56 1,71 
4 25.6 30.2 29.7 0.64 0.57 0.07 
5 22.9 29.1 47.5 0.88 3.33 2.41 


the differences in frequency of use of the other levels is 
not statistically significant the lesser use of the two higher 
levels of generalization by the deaf approaches the ten 
per cent level of confidence. 

The hard of hearing are more similar to the hearing than 
to the deaf in their use of generalization. In no instance 
does the difference in use of generalization by the hearing 
and the hard of hearing approach significance. The 
differences hetween the hard of hearing and the deaf are 
significant at the two per cent level at the lowest level of 
generalization and at the ten per cent level of confidence 
at. the third level of generalization: Except at the fourth 
level of generalization, where the scores are nearly identical, 
the deaf are more immature than the hard of hearing in 
their use of generalization. 


Summary and Discussion 


Explanations of the causes of 21 physical phenomena - 
were written by 293 defective hearing and 565 hearing 
subjects between ten and twelve years of age. These 
explanations were classified qualitatively according to the 
methods of Piaget and Deutsche. Comparisons were 
made between the explanations of 1) the entire sample of 
defective hearing and 293 of the hearing subjects and 2) 
three matched groups: 78 deaf, 78 hard of hearing and 78 
hearing. subjects matched on age, sex, grade placement 
and intelligence. 

Analysis of the explanations according to Piaget) in- 
diated: 

1. The explanations of all the subjects most frequentiy 
fall into phenomeiiistie, dynamic, mechanical and logical 
deduction categories. 
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2. Explanations by logical deduction show an increase 
and phenomenistic explanations show a decrease with age 
for both hearing and defective subjects. 

3. Explanations by mechanical causality decrease with 
age for the hearing and increase with age for the defective 
hearing until about sixteen years when the proportions 
are quite similar for both groups. 

4. The deaf are retarded about five to eight years in the 
kinds of explanations offered: the difference in the use of 
phenomenistic and logical deduction explanations in the 
matched groups is significant at the two per cent level. 

5. Although more of the explanations of the deaf are 
unclassifiable or irrelevant, some 85 per cent of their 
explanations can be classified. 

6. The explanations of the hard of hearing are more 
similar to those of the hearing than to those of the deaf. 

Analysis of the explanations classified according to the 
Deutsche sequence indicated: 

1. Explanations of the hearing and the defective hearing 
are predominantly materialistic. 

2. The per cent of materialistic explanations increases 
slightly with age for all groups. 

3. The deaf are retarded seven to eight years in the 
levels of generalization used in materialistic explanations. 

4. The deaf, when matched with hearing subjects on 
age, sex, intelligence and grade placement use the least 
generalized level of explanation significantly more fre- 
quently at the .001 level. 

5. The hard of hearing resemble the hearing more than 
the deaf in the level of generalization used in materialistic 
explanations. 

The findings of this study have important implications 
for the training of the defective hearing. Previously the 
causal explanations of the defective hearing have been 
shown to be less accurate than those of the hearing. This 
was not unexpected since the kind of causality investigated 
was known to be dependent upon training and experience. 
In the present study, however, it was found that both in 
the type of causative sources to which the deaf subjects 
appeal and in the level of generalization used in their 
materialistic explanations they are retarded at least as 
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much as in the accuracy of their explanations. Since this 
retardation persists even when intelligence is controlled, 

heavy share of the burden for this deficiency must be 
attributed to the specific training of these deaf subjects. 
That the defective hearing, grade for grade and age for 
age, have not acquired as much information as their hearing 
mates has been recognized for many years. That the 
training procedures for the deaf are probably restricting 
their approach to problems as well as their acquisition of 
knowledge presents a real challenge. 
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SYRACUSE UNIVERSITY 


OFFERS A CO-SPONSORED PROGRAM 


SCHOOL OF EDUCATION 
AND THE 
SCHOOL OF SPEECH AND DRAMATIC ARTS 
IN 
AUDIOLOGY AND SPEECH PATHOLOGY 


SUMMER SESSION, 1954 


Summer Residence School for Children with Hearing and Speech Impairments 
Introduction to Hearing and Speech Disorders 

Hearing Aids and Auditory Training 

Teaching Speech to the Deaf and the Hard of Hearing 

Education and Development of Children with Impaired Hearing (Theory) 
Education and Development of Children with Impaired Hearing (Practice) 
Articulation and Voice Disorders 

Stuttering and Allied Disorders 

Speech and Language Problems of Cerebral Palsy 

Clinical Methods and Practice in Hearing and Speech Therapy 


Course offerings in all other areas of education of exceptional children 


For detailed information regarding courses, housing, tuition, and related matters, 
write 


Dr. Louis M. DiCarlo 


School of Education, Syracuse University 
Special Education Building, 805 South Crouse Avenue, Syracuse 10, New York 


: 3 


GALLAUDET COLLEGE 


@ For students whose loss of 
hearing makes it difficult 
for them to attend a college 
for students who can hear 


@ Four year course leading to 
the B.A. and B.S. degrees 


@ Two year course leading to 
degrees of Associate in Arts 
or Associate in Applied 
Science 


@ Preparatory Department 
Last year in high school 


GRADUATE DEPARTMENT 
OF EDUCATION 


@ For graduate students who 
hear and are preparing to 
teach the deaf or to serve 
in administrative positions 
in schools for the deaf 


One year course leading to 
degree of Master of Science 
in Education 


Professional Diploma in Ad- 
ministration and Supervi- 
sion in Schools for the Deaf 


THE KENDALL SCHOOL 


@ Postgraduate Department® Elementary School 
@ Preschool 


For further information, write to The President, 
Gallaudet College, Washington 2, D. C. 
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Lutheran Institute for the Deaf 


Founded 1873 


A PROTESTANT ORAL HOME-SCHOOL FOR 
DEAF AND HARD OF HEARING CHILDREN 
FROM THE AGE OF THREE—NURSERY 
THROUGH EIGHTH GRADE. 


ALL BUILDINGS NEW, MODERN, AND 
FIREPROOF, HAVING BEAUTIFUL HOME- 
LIKE APPOINTMENTS. 


Twenty-Acre Campus within the City of 
Detroit with Wooded Park and Ample 
Playground Facilities. 

SMALL CLASSES — QUALIFIED TEACHERS — 
MODERN METHODS, CLASSROOMS and 
APPLIANCES. Individual and Group 
Hearing Aids, Visual Aids and Television. 


HORSEBACK-RIDING, SWIMMING, BICYCLING, 
TOBAGGANING, COMPETITIVE SPORTS 
WITH HEARING GROUPS, SCOUTING, 
and other recreational features. 


Pupils enrolled from all parts of the U.S. and 
Canada. — NOT RESTRICTED TO LUTHERANS. 
— All parents desiring for their children a 
thorough elementary education together with 
Christian guidance in a home-like environment 
should write the Director for further information. 


John A, Klein, Director, 6861 Nevada Ave., 
Detroit 34, Michigan 
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THE GOVERNMENT OF 
THE PROVINCE OF ALBERTA 


solicits applications for positions in its proposed new 


SCHOOL FOR THE DEAF 
at EDMONTON 


Duties effective September, 1955. Qualified orally 
trained teachers, or candidates willing to prepare 
themselves for positions indicated hereunder, may 
apply: 
1. Two Academic supervising teachers for: 

(a) Primary Department. ($3780-$4740) 


Intermediate-Senior Department. 
($3780-$4740) 


2. Academic teachers for deaf children. (Without 
degree $2640-$3240: with degree $3780-— 
$3960) 


3. Vocational: Salary same as “2.” 


(a) Industrial Arts, one each for Woodwork, 
Metalwork. 


(b) Home Economics, one each for Foods, 
Clothing. 


(c) Typewriting. 
Plus cost of living bonus, approximately $300. 


State qualifications and experience. Attach refer- 
ences. Full particulars supplied on inquiry. Apply to: 


MR. F. D. BETTS 

Director of Personnel 
Legislative Buildings 
Edmonton, Alberta 
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Positions in 


CALIFORNIA 


for 


Teachers and Counselors 


of the Deaf 


at 


STATE SCHOOLS FOR 
THE DEAF 


Berkeley and Riverside 


TEACHERS: Need bachelor’s degree with major or 
minor in education and 24 semester hours of train- 
ing in special education of the deaf. No state civil 
service examination required. 

Salary range $325 to $530 a month, depending 
on number of years of teaching experience and grad- 
uate units completed. 


COUNSELORS: Need two years of college with 
courses in child psychology or guidance, or two 
years’ experience in group work with boys or girls. 
Requires qualification by California State civil serv- 
ice examinations which are held periodically at vari- 
ous points throughout the United States. 

Starting salary $295, $310 after six months, with 
regular increases to maximum of $358. Counselors 
must be willing to live in a resident school. 


Write: STATE PERSONNEL BOARD 
1015 L. Street, Sacramento 14, Calif. 
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ACTA OTO LARYNGOLOGICA 


SUPPLEMENTS OF INTEREST FOR EVERY 
TEACHER OF HARD OF HEARING CHILDREN 


No. 88 Davis, Hallowell, Central Institute for the 
Deaf, St. Louis. 1950 
Final report on temporary deafness fol- 
lowing exposure to loud tones and noise. 


No. 89 Bergman, Moe, Ed.D., New York, N. Y. 
1950 
The Audiology Clinic. 


No. 92 Hood, J. D., National Hospital, London. 
1950 
Studies in auditory fatigue and adaption. 


No. 94 Wedenberg, Erik, M.D., Caroline Hospital, 
Stockholm. 1951 
Auditory training of deaf and hard of 
hearing children. 


No. 97 Berg, Karl, Rikshospitalet, Oslo. 1951 
The toxic effect of streptomycin on the 
vestibular and cochlear apparatus. 


No. 98 Nilsson, Gunnar, M.D., Caroline Hospital, 
Stockholm. 1952 
The immediate improvement of hearing 
following the fenestration operation. 


No. 101 Palva, Tauno, M.D., Otol. Clinic, Turku, 
Finland. 1952 
Finnish speech audiometry. 


No. 106 Myklebust, Helmer, Ed.D., and Brutton, 
Milton, Ph.D. Evanston and Devon. 
1953 
A study of the visual perception of 
deaf children. 


All these supplements are available at a price of 
$3.00 each sent by check to 


Almqvist & Wiksell Printing Office 
UPPSALA (Sweden) 
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CAMP JENED 


Hunter, New York 


A 200 acre campsite, nestled in legendary Rip Van 
Winkle land, offers an opportunity to enjoy a delightful 
and beneficial summer vacation. Supervised by educators 


and therapists especially trained in the field of the deaf 
and hard of hearing. 


Real camp program 
Lovely private lake 
Land and water sports 
Farming, fishing, fun 
Qualified personnel 
Excellent food 
Resident medical staff 
Parents accommodated 
Nursery thru adult 
Separate adult camp 
Speechreading 
Auditory training 
Speech therapy 


BOOKLET ON REQUEST: 
Mrs. L. Burger, 1434 Genesee St., Utica, N.Y. 
N.Y.C. Phone: WA 9-4529 or WI 2-2003 
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Sonotone Hearing Aid Consultants 
Bring You 3,000 Years of Experience 


You get an important extra when you buy a SONOTONE—the 
personal interest and long experience of the Consultant who 
helps you choose your hearing aid, and who then guides you 
in the proper use of your instrument. 
Our Managers and Consultants have worked with all kinds 
of hearing problems for years. One has been with us over 25 
years, six for 20 or more, 51 for 15 years. Those who have 
been with the company for five years or longer represent 
a total of over 3,000 years of experience. 
This continuity of conscientious personal service and long 
experience is one of the reasons why you will be better served 
Current Sonorone Models 7940, by SONOTONE in handling your hearing problem. It’s that 
966, 977, $88 and 1010 have been something extra you get ONLY with SONOTONE. 


SONOTONE CORPORATION 


American Medical Association. 
ELMSFORD, N. Y. 
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Does everything 


A modern Compression Aid should do! 


The New Model 260-B 


PRICE 

All the equipment needed for a classroom with ten children for Jess than 
$1000.00. Includes Western-Electric ‘‘Salt-Shaker” microphone, accepted as 
standard for voice broadcasting. Also Permoflux PDR-8 Dynamic Highest- 
Fidelity Earphones. Miniature Insert Type optional. 


PERFORMANCE 


From microphone to earphones, the 260-B reproduces clean high-frequency 
sounds. Research Laboratories have shown upper frequencies to be necessary 
for maximum intelligibility. 


QUALITY 


Large Volume Unit Meter never wears out. Noiseless solid silver volume control 
contacts. Inclusion of many other features found only on highest-priced pro- 
fessional equipment, made possible by our direct factory sales policy. 


Specifications and prices are subject to change without notice. 


stadler GRASON-STADLER CO. 


106 HAMPSHIRE STREET 
CAMBRIDGE 39, MASS. 
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HEARING AMPLIFIER 


(DESK TYPE) 


A distinct advance in better hearing—designed 
especially for children—in use in outstanding 
schools, universities and clinics. 


@ Lightweight, portable 
Battery-operated 
@ More Power Output 
Less Distortion 
@ True Dynamic Receiver 
@ Flat Response 
@ Exceptional Battery 
Life 
Overall Dimensions 
3x4%x 4% 


Literature Upon Request _ 


Sold thru 
SELECTED HEARING AID DEALERS 


Manufactured by 


A. M. Brooks Company 
1222 West Washington Blvd., 
LOS ANGELES 7, CALIF. 
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Warren Custom 

Built Desk Model 

D-1 
Output jack provided so 
that THREE individuals 
can be accommodated at 
one time. Special termi- 
nal on front panel with 
calibrated control so TV, 
RADIO or PHONO can 
be used with the unit. 
Designed for individuals 
with severe hearing 
losses. Excellent for ex- 
ecutive board meetings 
and shut-in’s to help them 
enjoy radio and _tele- 
vision, also pre-school 
children. You will find 
the D-1 flexible. 


cators- 


“As they Hear . .. So shall they Speak” 
Hearing SOUND is important—but not most important. Fach 
sound is an_ individual pattern. AUDITORY TRAINING 
EQUIPMENT must reproduce these sound patterns accurately 
so that the user may build a foundation of words that will 
produce a_ useful lan- 

guage. To attain this 

goal make GATED 

COMPRESSION your 

choice . . . and that’s 

WARREN of course! 


Warren Custom Built 


Portable Model D-2 
Output jack provided 
so that THREE indi- 
viduals can be accom- 
modated at time. 
Special terminal on 
front panel with cali- 
brated control so TV or 
RADIO can used. 
Unit is housed in port- 
able carrying case con- 
taining THREE SPEED 
TURNTABLE, th 
latest type ceramic crys 
tal cartridge with pre 
cious metal tipped needle 
—plays all records. Rec- 
ommended for home or 
classroom use. 


% S 


Warren Custom Built Professional 
Model T-2 

For use with FOUR to TWENTY students.. 
Full mixing with THREE microphone circuits 
and built-in THREE SPEED PHONOGRAPH 
Ceramic crystal pick-up with precious metal 
tipped needle—plays all records. Input termi- 
nal on front panel with calibrated control so 
Recorder, TV, Motion Picture Sound, or noise 
generator can be used, 


Jay L. arren, inc. 


Medical Electronics Designed for Better Hearing 
5 NO. WABASH AVE. . CHICAGO 2, ILL 


a GATED COM 
INC. PRESSION 
, 
CHOICE TOOLS “4 
0-2 
thy 
Our close association with edu- 
cators of the hard of hearing has a T-2 ee 
enabled us to develop complete | 
series of Auditory Training Units 
with finest tone qualities at high { 
Gated Compression Amplifica- 
4 tion is an nprfosive, WARREM 
development which the ele- & 
ments of speech are amplified to 
speech at high intensity levels. 
This “palanced hearing” feature, 
heretofore unattainable, yet long. 
desired, enables puilding of 
patterns an! places 
units in ist place among edu- WOT 


Proressor Cuarces N. Stausacu, Department of Romance Languages, University of Michigan. 


A talented musician, he has played Ist violin in the Ann Arbor Civic Symphony Orchestra. 


Are you a judge of character ? 


If you are, it will occur to you that you have never seen 
an inconsiderate person wearing a hearing aid 


ONE OF THE MOST important clues to the 
character of this man is his hearing aid. 

He never allows his hearing impairment 
to impose a burden on his friends and 
associates...nor on himself. His Zenith 
royal-t® is an unmistakable badge of cour- 
tesy and consideration, and he wears it 
proudly. When his physician recommended 
the use of a hearing aid, he acted upon 


that important advice without hesitation. 

He is a man who is not easily swayed 
from his keen appreciation of value and 
quality. Although he would have paid any 
price to get the hearing-aid performance 
his profession requires, he chose the one 
hundred and twenty five dollar three- 
transistor Zenith...and there are thou- 
sands of Americans just like him. 


Mail this picture-story to a hard-of-hearing friend. You'll be doing him a great favor. 


Your Zenith dealer will demonstrate the royal-t®, and give you full information 
about Zenith’s ten-day money-back guarantee and remarkable after-purchase protec- 
tion plan. His name is listed in the classified telephone directory. Or send for local 
dealer list. Write: Zenith Radio Corporation, 5801 Dickens, Chicago 39, Illinois. 
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What makes sound movies 
so effective for teaching 
normal children? 


SEEING plus HEARING! 


The same principle makes C H RO M 0vO0X such a 


dynamic medium for teaching 
the deaf and 
hard-of-hearing. 


Chromovox is excep- 
tionally easy to install 
and operate. Comes 
complete with micro- 
phone, 3 headsets, 3 
basic tapes. 40 tapes 
in all are available. 


Here’s how Chromovox works: 

1. Captures the child’s interest—His 
eyes quickly focus on moving 
tapes with bold, black picture— 
phrase combinations. 

2. Holds attention—Simultaneously, 
he hears the teacher speak the 
word or phrase through the high- 
fidelity compression audio system. 
3. Corrects mistakes—When the 
child makes an error in breath, 
voiced or nasal sounds, the teacher 
flicks a switch lighting a color cor- 
rection window. 


4. Increases teacher's effectiveness 
—With Chromovox the teacher is 
released from the time-consuming 
chore of cutting, pasting, drawing, 
and lettering pictures and words. 
Chromovox offers some 40 tapes 
from the basic Babbling Reel to 
the advanced Baseball Reel. 

Addition of extension boxes 
provides audio system for up to 15 
pupils. Write for information, 
prices and details on FREE 
TRIAL OFFER. 
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Shown above is the 


MELODY MASTER (IDEAL) 
Auditory Training 
Amplifier Model P-1 


Recognized as outstanding for quality of sound so necessary 
to find and develop residual hearing. 


Can be attached to radio or TV with instructions we supply 
so that sound at its clearest is amplified for child or adult, 
at home or in school. 


Write for details. 
e 


Developed and Manufactured by 


MELODY MASTER MANUFACTURING COMPANY 
2842 North Cicero Avenue 
Chicago 41, Illinois 


290 


4 
¢ 
| 


a TRANSISTOR 


HEARING AID with 
Otarion QUALITY 
and TONAL PERFECTION 


: e Anybody can make a tran- 
sistor hearing aid—but only Oftarion 
can make an Ofarion. 

The Oftarion transistor not only 
gives your customers amazing sav- \ 
ings in battery upkeep (saves up to 
50%) but it also gives the natural 
tone that has made Otarion famous. 


When you go Transistor, 
"GO OTARION” 


arin ine. 


4757 North Ravenswood Avenue 
Chicago 40, Illinois 
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The American Annals of the Deaf 


The AMERICAN ANNALS OF THE DEAF was founded in 1847 at the American 
School for the Deaf in Hartford, Connecticut, by the members of the faculty of that school, 
which is the first free public school for the deaf in America. Although the journal received 
the approval of the administrative school authorities, the periodical was first entirely 
sponsored by the members of the faculty. After two years the ANNALS was discontinued 
for some months but was revived by the members of the Convention of American Instruc- 
tors of the Deaf in their first meeting in New York, N. Y., in 1850. 


In April, 1861, the publication ceased because of the War Between the States, inas- 
much as the membership of the Convention was made up of northerners and southerners 
in almost equal proportion. In September, 1868, the AMERICAN ANNALS OF THE 
DEAF resumed publication with the editorial offices on Kendall Green, in Washington, 
D. C., where it has since remained. 


The AMERICAN ANNALS OF THE DEAF is the official organ of the Conference 
of Executives of American Schools for the Deaf, which was organized in 1868, and of the 
Convention of American Instructors of the Deaf, founded in 1850. According to the 
Library of Congress it is the oldest educational publication in the United States still in 
existence. It is also the oldest journal on the education of the deaf in the world. 


The ANNALS is published five times a year, being issued in September, November, 
January, March, and May. ‘The subscription price is $4.00 a year, payable in advance. 
If five or more copies of the ANNALS are sent to one address, the subscription price is 
$3.50 a year. Single numbers sell for seventy-five cents, except for the January number 
which sells for $2.00. Back issues are available for 1847, 1848, 1849, 1857, and from Sep- 
tember, 1868, to the present. Indexes for 1847-1875, 1876-1885, 1886-1895, 1896-1905, 
are available at $2.00 each. Indexes for 1906-1915, 1916-1925, 1926-1935, 1935-1945, 
were issued as regular numbers of the ANNALS. All back issues prior to 1930 sell for 
$1.00 each. All requests for subscriptions or for back numbers should be addressed to 
Editor, AMERICAN ANNALS OF THE DEAF, Gallaudet College, Washington 2, D. C. 


Editorial Staff 1847-1954 


EDITORS 

Samuel Porter, M.A...........-- 1855-1861 
Ignatius Bjorlee, M.A., LL.D., L.H.D. 1943-1944 
Powrie Vaux Doctor, Ph.D............. 


ASSOCIATE EDITOR 


ASSISTANT EDITORS 
Powrie Vaux Doctor, Ph.D 1940-1948 
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The Conference of Executives of American Schools for the Deaf 


FounpDED 1868 
STANDING COMMITTEES 


TEACHER TRAINING AND CERTIFICATION 
Maryland State School for the Deaf, Frederick, Md. 
Virginia School for the Deaf, Staunton, Va, 
Sa i Western Pennsylvania School for the Deaf, Pittsburgh, Pa, 
Stanley D. Roth Kansas School for the Deaf, Olathe, Kan, 
Irving S. Fusfeid Gallaudet College, Washington, D. C, 
Howard M. Quigley Minnesota School for the Deaf, Faribault, Minn, 
EDUCATIONAL RESEARCH 
S. Richard Silverman, Chairman Central Institute for the Deaf, St. Louis, Mo. 
Edward M. Twitmyer Pennsylvania School for the Deaf, Philadelphia, Pa, 
Charles E. MacDonald British Columbia School for the Deaf, Vancouver, B. C. 
Hugo Schunhoff West Virginia School for the Deaf, Romney, W. Va. 
PUBLIC RELATIONS 
Boyd E. Nelson, Chairman Utah School for the Deaf, Ogden, Utah 
William M. Milligan Wisconsin School for the Deaf, Delavan, Wis, 
Dwight W. Reeder Newark Day School for the Deaf, Newark, N. J. 
Virgil W. Epperson Washington State School for the Deaf, Vancouver, Wash. 
ENDOWMENTS 
John A. Klein, Chairman Evangelical Lutheran Institute for the Deaf, Detroit, Mich. 
Mrs. Serena Foley Davis Willis and Elizabeth Martin Public School, Philadelphia 
Glenn L. Harris Montana School for the Deaf, Great Falls, Mont. 
Robert S. Brown Mississippi School for the Deaf, Jackson, Miss. 
Charles M. Jochem New Jersey School for the Deaf, W. Trenton, N. J. 
LEGISLATION 
Stanle Kansas School for the Deaf, Olathe, Kansas 
John F, G Gallaudet Day School for the Deaf, St. Louis, Mo. 
Virgil W. Epperson Washington State School for the Deaf, Vancouver, Wash. 
Robert S. Brown Mississippi School for the Deaf, Jackson, Miss. 
John Yale Crouter Rhode Island School for the Deaf, Providence, R. I. 
STATISTICS 
Roy Moore Stelle, Chairman Texas School for the Deaf, Austin, Texas 
George T. Pratt Clarke School for the Deaf, Northampton, Mass. 
Carl E. Rankin . North Carolina School for the Deaf, Morganton, N. C. 
Edward W. Tillinghast Arizona State School for the Deaf, Tucson, Ariz. 
Lloyd E. Berg Iowa School for the Deaf, Council Bluffs, Iowa 
RESOLUTIONS 
Harriet E. McLaughlin, Chairman Junior High School 47, New York, N. Y. 
Marvin B. Clatterbuck Oregon State School for the Deaf, Salem, Ore. 
John Yale Crouter Rhode Island School for the Deaf, Providence, R. I. 
Glenn L. Harris Montana School for the Deaf, Great Falls, Mont. 
John M. Wallace Florida School for the Deaf, St. Augustine, Fla. 
PROGRAM 
Marvin B. Clatterbuck, Chairman Oregon State School for the Deaf, Salem, Ore, 
Richard G. Brill California School for the Deaf, Riverside, Calif. 
i North Dakota School for the Deaf, Devils Lake, N. D. 
Central New York School for the Deaf, Rome, N. Y. 


The Convention of American Instructors of the Deaf 


FounpeEp 1850 


SECTION COMMITTEE LEADERS, 1953-1955 

Art—William H. Grow Florida State School for the Deaf, St. Augustine, Fla. 
Auricular Training Rhythm—Lloyd H. Harrison. ...Missouri School for the Deaf, Fulton, Mo. 
Secondary Education—Myron H. Leenhouts. .California School for the Deaf, Berkeley, Calif. 
Day Schools—Dwight W. Reeder Bruce Street School, Newark, N. J. 
Principals and Supervising Teachers—Juliet McDermott 

South Carolina School for the Deaf, Spartanburg, S. C. 
Visual Education—Ben E. Hoffmeyer..North Carolina School for the Deaf, Morganton, N. C. 
Vocational Training—Rudolf Wartenberg..California School for the Deaf, Berkeley, Calif. 
Publications—Powrie V. Doctor Gallaudet College, Washington, D. C. 
Deaf Teachers—David Mudgett Illinois School for the Deaf, Jacksonville, Ill. 
Health and Physical Education—James Spink. Illinois School for the Deaf, Jacksonville, Ill. 
Preschool—Eleanor R. Vorce Lexington School for the Deaf, New York, N. Y. 
Research—Helmer R. Myklebust Northwestern University, Evanston, Ill. 
Speech—Josephine Carr Iowa School for the Deaf, Council Bluffs, Iowa 
Reading—Margaret H. Gruver Rhode Island School for the Deaf, Providence, R. I. 
Language—Lois Helen Nyhus California School for the Deaf, Berkeley, Calif. | 
Social Studies—Paul C. Bird West Virginia School for the Deaf, Romney, W. Va. — 
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